PLANNING OF PITS AND QUAKBJES             273
It is of great importance, before actually opening out a quarry
or sand-pit, that the site should be carefully and skilfully chosen,
as a mistake in this preliminary work may eventually result in the
failure of a venture which ought to have been highly successful.
A considerable number of quarries have been started on the
I              wrong side of a hill, so that no advantage can be taken of the dip
'              or lie of the strata.    In other cases, the men work " straight ahead "
into a hillside when it would be much cheaper to " edge " the hill
and to work  at right angles to the present direction ;   this is
especially the case where there is a thick covering of overburden
[               or useless material.    Sometimes a site is chosen which is suitable
|               in some respects, but is, on the whole, inferior to another possessing
!               a single drawback which could be overcome by a little ingenuity.
I               Again, a site is sometimes selected near the top of a high hill and
I               a long way from the railway or road, yet sand of the same quality
I               is available much nearer to these facilities.    In these and many
j               other  ways,   the   selection   of  a  suitable   site  is   of  paramount
;               importance.
I                    In selecting a site, special attention should be paid to (i.) the
[               overburden, (ii.) the position of the dip and strike of the strata,
[               (iii.) the drainage possible, (iv.) the water-supply, (v.) the haulage
j               grade to crushers and from thence to the railway, (vi.) the position
|               of the railway and the cost of a siding, (vii.) suitable sites for power-
i               station, crushers, etc., and (viii.) the transportation facilities.    All
these items are  of great importance, and if  any one is wholly
unsatisfactory, the site should usually be abandoned.
|                    The thickness  of the  overburden and the cost of removing
i               and disposing of it very largely govern the value of a given sand
I               deposit, for it is obvious that an excessive thickness of useless
material cannot be profitably removed to clear a comparatively
thin bed of sand. Hence, the site should be chosen so that there
is a minimum thickness of overburden to be removed. Whether
this can be done economically depends on the thickness of the
underlying sand and on local conditions respecting the disposal
of the overburden.
The steepness or dip of the strata has a serious effect on the
cost of haulage, especially if it is away from the face of the quarry,
so that all the sand has to be hauled up an incline. Such down-
ward-dipping strata also cause further trouble by acting as catch-
pits for rain-water, unless a suitable system of drainage is installed.
The Lay-out and Planning of the quarry or sand-pit cannot
receive too much skilled attention, for much of the difference
between success and failure in working sand depends on the
efficiency of the system used. Each quarry or pit presents its
own special problems, and unless the working is carefully and
skilfully planned, and the local considerations duly taken into
account, there is likely to be failure.
In the first place, the stability of the quarry or pit must be
assured, and all necessary precautions to secure it must be taken ;
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